We report a rare case of congenital adrenal hyperplasia with partial 21-hydroxylase deficiency, who was later found to have small testes, azoospermia with atrophic seminiferous tubules and elevated plasma LH levels, due to XYY hypogonadism. No previous report of a case with these features has been found.
We report a rare case of congenital adrenal hyperplasia with partial 21-hydroxylase deficiency, who was later found to have small testes, azoospermia with atrophic seminiferous tubules and elevated plasma LH levels, due to XYY hypogonadism. No previous report of a case with these features has been found.
Case report
The patient had an enhanced growth rate at the age of 6 which was followed by sexual precocity, premature appearance of secondary sexual characteristics and early fusion of his epiphyses at the age of 15. There was no history of mumps but he had schistosomiasis when aged 21. There was no family history of adrenal or gonadal disorders, though his mother, at 5ft 3in (1.58 m), and his sister, at Sft Sin (1.62 m), were short. He was first seen at the age of 30 after he had sought psychiatric help two years previously for psychological disturbances caused by his short stature and an excessive interest in pornography. He was normotensive, short and muscular with the typical 'infant Hercules' habitus. His hand and feet were noticeably small. Axillary, pubic and chest hair were well developed and his secondary sexual characteristics were normal. His span: height ratio was 1.1 with pubis-sole = 27 inches (68.5 cm) and pubis-crown = 30 inches (76.2 cm). He was noted to have small underdeveloped testes.
A diagnosis of partial 21 hydroxylase deficiency was made on the basis of greatly elevated urinary pregnanetriol (29.2mg/day, normal = <2mg/day), 17-ketogenic and 17-ketosteroid excretions with increased responses to ACTH (120 iu daily intramuscularly for four days) and suppression with dexamethasone (0.5 mg twice daily for four days). He had normal resting plasma cortisols but a subnormal cortisol response to ACTH infusion, insulin-induced hypoglycaemia, and the pyrogen test. Initially treatment with dexamethasone was successful, with symptomatic and biochemical improvement, but because increasing doses were 'Case presented to the Clinical Section, 13 April 1984.
Accepted 18 January 1985 required, a bilateral adrenalectomy was carried out in 1969 (at age 33) followed by replacement therapy with fludrocortisone and hydrocortisone. His excessive early interest in pornography resolved completely both with the dexamethasone therapy and subsequently after the bilateral adrenalectomy. In 1968, his urinary gonadotrophins were noted to be normal (28 and 33 iu/day). Between 1969 and 1970 he was treated with monthly injections of testosterone.
In 1979, at the age of 43, he complained of loss of libido, gynaecomastia and a R testicular swelling. Subsequent investigations showed absent cortisol (<20 nmol/1) while off therapy and normal levels of plasma 17-OH-progesterone (27 nmol/l at 08:00h, 27 at 11:00h, <15 at 24:00h; normal <30) excluding an adrenal rest, with no increase in /?HCG and alphafetoprotein (excluding a germinal cell carcinoma), and supranormal LH and FSH responses to 100,ug LHRH intravenously. Computerized tomography of the pituitary was normal. Other investigations included normal serum prolactin, low plasma testosterone of 4.2 (08:00 h), 7.6 (11:00 h), 6.4 (24:00 h) and random levels 9.1, 12.5 and 10.4 nmol/l (normal range 10-38); androstenedione of 11.4(08:00 h), 16.1 (11:30 h), 0.9 (24:00 h), <0.9 and 0.9 nmol/1; random samples (normal range 0.9-7). After short (9 iu/h ACTH for 4 hours) and prolonged (1 mg Synacthen daily) ACTH stimulation, there was no rise in plasma testosterone or 17-aOH progesterone (< 15 nmol/l) but a slight rise in androstenedione occurred during the latter test (<0.9 to 4.0 nmol/1). After HCG stimulation (4000 iu daily intramuscularly for 3 days), plasma testosterone increased from 23.6 to 39.9, 38.2, 25.7 nmol/I over the next three days respectively, and androstenedione from 2.4 to only 4.7 nmol/l. A single injection of 10000 iu HCG led to a maximum rise of plasma testosterone from 13.9 to only 18.8 nmol/l over the following 3 days. A R testicular biopsy showed hyperplastic pseudoadenomatous clumps of Leydig cells with a brisk stromal reaction and atrophic acellular seminiferous tubules in dense hyaline tissue (Figure 1 ). He was treated again during 1979-80 with testosterone.
In 1984, aged 48, he reattended complaining of decreased libido, decreased facial hair growth and gynaecomastia. He was found to be normotensive, mildly obese (111% of his ideal weight) with palpable gynaecomastia <2 cm in diameter. His R testis measured 18 ml, and his L testis 10 ml and his azoospermia was confirmed. 
Discussion
The early precocious virilization of congenital adrenal hyperplasia (usually 21 hydroxylase deficiency) can be associated with small immature testes (New & Levine 1981) in which Leydig cells may be absent (Wilkins & Cara 1954 , Sobel et al. 1951 ) and gonadotrophin levels low, though nodular Leydig cell hyperplasia can also occur (Landing & Gold 1951) . Treatment with glucocorticoids can reverse the maturation arrest of spermatogenesis in these azoospermic patients (Gabrilove 1958) . In our patient, the late development of elevated gonadotrophin levels (normal in 1968) associated with small testes, azoospermia and nodular Leydig cell hyperplasia prompted us to investigate further. The differential diagnosis of hypergonadotrophic (LH) hypogonadism can be clinically obvious or revealed in the history, e.g. anorchia, male Turner's (XO) syndrome, or seminiferous tubule failure from radiotherapy or previous infections with, for example, mumps or brucellosis. None of these conditions is associated with Leydig cell hyperplasia ). In the absence of a past history and diagnostic clinical signs, as in our patient, the differential diagnosis rests between Klinefelter's syndrome (XXY), partial androgen insensitivity, and the XYY syndrome. We considered partial androgen insensitivity unlikely in view of his unambiguous genitalia (Migeon et al. 1981 ) and normal virilization persisting long after his adrenals were removed (adrenal rests having been excluded).
The XYY karyotype is as prevalent as the XXY karyotype (0.1-0.2%) in the general population (Phillip et al. 1976 , Hamerton et al. 1972 ) and is variously associated with a wide variation in gonadal function and testicular histology (Skakkebaek et al. 1973) , increased stature, minor criminal offences, mental retardation and some bony and cutaneous manifestations (Cowling et al. 1969 , Voorhees et al. 1970 . Elevated serum gonadotrophins have been reported in the presence of testicular disease (Balodimos et al. 1966) though levels are usually normal (Skakkebaek et al. 1973 , Hudson et al. 1969 , Santen et al. 1970 or lower (Schiavi et al. 1978 ) than in XXY subjects. Testosterone levels are normal (Skakkebaek et al. 1973) . Testis volume is seldom reduced (Schiavi et al. 1978 , Witkin et al. 1976 ) and secondary sexual characteristics are usually normal (Schiavi et al. 1978) .
Though the clinical features of Klinefelter's syndrome can occur with the XYY karyotype (Balodimos et al. 1966) , as in this case, many of these features (the small testes, low normal plasma testosterone levels and Leydig cell clumping) are more typically associated with the presence of a supernumerary X chromosome. The chromatinnegative type of Klinefelter's syndrome (XY karyotype in buccal smear), often diagnosed in an older age group, has been shown to be associated with greater testicular size, less severe gynaecomastia and fewer secondary sexual characteristic changes, often with normal mental function (though character or personality disorders are common) (Paulsen et al. 1968 ). The normal HCG levels in 1968 and the presence of elastic fibres around the tunica propria (suggesting postpubertal onset of the seminiferous tubule failure (Ferguson-Smith 1959 , de la Balze et al. 1954 were features indicative of late-onset gonadal failure in our patient. Clinically, his gynaecomastia, evident only in 1979, was mild and although his job as an archivist suggests above-average intelligence, psychiatric opinions have suggested that he does have a personality disorder. Sclerosed acellular tubules and Leydig cell hyperplasia have been well described in Klinefelter's syndrome , Heller & Nelson 1945 . Although varying degrees of partial seminiferous tubule dysgenesis are more commonly seen in the chromatin-negative type (Gordon et al. 1972) , the tubules have also been reported to be hyalinized and acellular with a reduced number of ghost tubules lined with elastic fibres (Ferguson-Smith et al. 1960) , as in our patient.
The juvenile presentation of congenital adrenal hyperplasia in this case modified some aspects of the presentation (by masking eunuchoid signs and preventing the increase in height commonly associated with the XYY karyotype) but its contribution to the other atypical aspects of this case is not known. Since cell lines with an abnormal sex chromosome complement may only become apparent when 100-500 cells are examined (often from multiple tissue biopsies), we may not yet have adequately characterized the sex chromosomal mosaicism in this patient on the material available so far. Cytogenetic persistence and time are required in such cases to support the clinical and histological features.
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Case report
A 19-year-old girl presented as an emergency with left iliac fossa pain associated with nausea and vomiting. She dated the start of her problems to the insertion of an intrauterine contraceptive device (IUCD) 20 months previously, although this had been removed 9 months prior to 'Case presented to Section of Colo-Proctology, 25 April 1984. Accepted 27 February 1985 2Present address: Ipswich Hospital, Ipswich 0141-0768/85/080674-03/$02.00/0
